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Overview of Changes

 Changes to AH Volume I
▫ Chapter 2 – Definitions
▫ Section 3.1.2 – Grandfathering
▫ Chapter 8 – Performance Criteria
▫ Chapter 9 – Stormwater Quality Treatment Calculations
▫ Chapter 11 – Erosion and Sediment Control
▫ Chapter 12 – O&M and Inspections

 Established new design framework to achieve pollutant 
reduction goals, including TP and TN
 Establishes SW BMPs that reflect scientific based performance
 Ensures consistent application of net improvement standards

Most notable for 
this presentation 

are bolded



Permit Applicability

1. Any project in, on, or over wetlands or other surface waters;
2. A total of more than 4,000 square feet of impervious and semi-impervious 

surface areas subject to vehicular traffic;
3. A total of more than 9,000 square feet of impervious and semi-impervious surface area;
4. A total project area of more than five acres;
5. A capability of impounding more than 40 acre-feet of water;
6. Any dam having a height of more than 10 feet, as measured from the lowest elevation of the downstream 

toe to the dam crest;
7. Any project that is part of a larger common plan of development or sale;
8. Any dry storage facility storing 10 or more vessels that is functionally associated with a boat launching area;
9. Any project exceeding the thresholds in section 1.2 (District-specific thresholds) of the applicable Volume II, 

or
10. Any modification or alteration of a project previously permitted under Part IV of Chapter 373, F.S.

Most notable for 
this presentation 

are bolded



Performance Standards

Source: FDEP

Plus 80% average 
annual post-

development TSS 
load reduction, or 

95% TSS load 
reduction if located 

within a HUC-12 
containing an 

Outstanding Florida 
Water (OFW) and 
upstream of that 

OFW



Performance Standards

https://floridadep.gov/sites/default/files/Rule%20Flowchart_0.pdf 

Helpful flow chart from FDEP can 
be viewed online by scanning this 
QR code with your phone’s camera 

https://floridadep.gov/sites/default/files/Rule%20Flowchart_0.pdf


Permit Challenges

Requires new, performance-
based calculations

Standards/requirements are 
based on project type 
(redevelopment vs. new 
development) and site 
location related to receiving 
waterbody, which can add 
confusion

Updates to treatment 
calculation tools (BMPTrains) 
not yet completed

Source: FDEP



Case Study 1

• Project Introduction
• Pre/Post Nutrient Loading

• Nutrient Reduction Calculations



Project 
Introduction
 Redevelopment
 Urban university 

campus (mixed 
commercial/ 
residential land use)
Within impaired 

watershed





Pre Nutrient Loading

Site 
Total 

Catchment Area 
(ac)

Land Use Non-DCIA CN

Existing Total Nitrogen (TN) Total Phosphorus (TP)

% DCIA ROC Value DCIA 
(ac) 

Annual Runoff 
Volume
(ac-ft)

EMC TN
(mg/l)

Existing Annual TN 
Load (lb/yr)

EMC TP
(mg/l)

Existing Annual TP Load 
(lb/yr)

A 0.60 High Intensity 
Commercial 85 80% 0.72 0.48 1.86 2.40 12.13 0.345 1.74

B 0.22 Multi-Family 
Residential 79 70% 0.64 0.16 0.60 1.84 3.02 0.520 0.85

Total 0.64 2.46 15.15 2.60
Based on hydrologic soil 
group and cover type 
(poor/fair grass cover, HSG C)

From AH Vol 1 Table 9.2 Standardized 
Statewide Stormwater Nutrient EMC 
Values based on Land Use Category

From AH Vol 1 Appendix N

Using Equation 9-1 from AH Vol 1

Using Equation 9-2 from AH Vol 1

Directly Connected Impervious Area (DCIA) = 
impervious areas that are directly connected to the 
stormwater conveyance system, or provide 
concentrated shallow flow over a short (<10’ for 
HSG A or B, <20’ for other soil types) pervious area



Pre Nutrient Loading Continued



Pre Nutrient Loading Continued





Post Nutrient Loading

Site 
Total 

Catchment Area 
(ac)

Land Use Non-DCIA CN

Proposed Total Nitrogen (TN) Total Phosphorus (TP)

% DCIA ROC Value DCIA 
(ac) 

Annual Runoff 
Volume
(ac-ft)

EMC TN
(mg/l)

Annual TN Load 
(lb/yr)

EMC TP
(mg/l) Annual TP Load (lb/yr)

A 0.27

Multi-Family 
Residential 85

55% 0.57 0.15 0.65

1.84

3.26

0.520

0.92

B 0.17 5% 0.25 0.01 0.18 0.89 0.25

C 0.32 100% 0.85 0.32 1.14 5.71 1.61

D 0.07 5% 0.25 0.00 0.08 0.39 0.11

Total 0.48 2.05 10.24 2.90



Performance 
Standards

 Determine reduction 
requirement

▫ Post ≤ Pre, 
▫ Project Location 

(Redevelopment + 
Impaired),

• 45% TN and 80% TP
▫ And net 

improvement for 
pollutant of concern



Post Reduction Requirement

Pollutant Post Load 
(lb/yr)

Required Reduction Allowable 
Post Load 

(lb/yr)
% lb/yr

TN 10.24 45% 4.61 5.63

TP 2.90 80% 2.32 0.58

 Post – Pre TN Load (lb/yr)
▫ 10.24 – 15.15 = -4.91 lb/yr (-47.9%)

 Post – Pre TP Load (lb/yr)
▫ 2.90 – 2.60 = +0.30 lb/yr (+10.3%)

Post ≤ Pre Project Location 

TN -47.9% 45%

TP 10.3% 80%

1 −
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝑙𝑙𝑙𝑙

𝑦𝑦𝑦𝑦

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝑙𝑙𝑙𝑙
𝑦𝑦𝑦𝑦

𝑋𝑋 100



Post Treatment

3

1

2

Catchment Treatment 1 Treatment 2

A (West) Biofiltration (Rain 
Garden) (3) -

B (North) Swale (1) Biofiltration (Rain 
Garden) (3)

C (Roof) Biofiltration (Rain 
Garden) (3) -

D (South) Vegetated Filter 
Strip (2)

Biofiltration (Rain 
Garden) (3)

A B

C

D



Post Treatment

Site 
Total 

Catchment 
Area (ac)

Non-DCIA 
CN % DCIA

Total Nitrogen (TN) Total Phosphorus (TP) Treatment 1 
% Reduction

Treatment 2 
% Reduction Load Remaining (lb/yr)

EMC TN
(mg/l)

Annual TN 
Load (lb/yr)

EMC TP
(mg/l)

Annual TP 
Load (lb/yr) TN TP TN TP TN TP

1A 0.27

85

55%

1.84

3.26

0.520

0.92 35.7% 67.1% - - 2.09 0.30

1B 0.17 5% 0.89 0.25 64.8% 64.8% 35.7% 67.1% 0.20 0.03

1C 0.32 100% 5.71 1.61 35.7% 67.1% - - 3.67 0.53

1D 0.07 5% 0.39 0.11 64.8% 64.8% 35.7% 67.1% 0.09 0.01

Total 10.24 2.90 6.05 0.87

Treatment Details:
Biofiltration (Rain Garden) Treatment Train: 
Detention (with underdrain) + Sand Media Mix
(Media Efficiency from BMP Trains User Manual (2020)
Grass Swale: 1” retention (Zone 1)

Detention (1 
day residence)

Sand 
Media

Treatment 
Train 

Efficiency
TN 8.1% 30% 35.7%
TP 40.1% 45% 67.1%

TN (6.05 lb/yr) > Allowable TN (5.63 lb/yr) 
TP (0.87 lb/yr) > Allowable TP (0.58 lb/yr)  

Catchment Treatment 1 Treatment 2

A (West) Biofiltration (Rain 
Garden) (3) -

B (North) Grass Swale (1) Biofiltration (Rain 
Garden) (3)

C (Roof) Biofiltration (Rain 
Garden) (3) -

D (South) Grass Swale (2) Biofiltration (Rain 
Garden) (3)



Post Treatment
Catchment Treatment 1 Treatment 2

1A (West) Biofiltration (Rain 
Garden) (3) -

1B (North) Grass Swale (1) Biofiltration (Rain 
Garden) (3)

1C (Roof) Biofiltration (Rain 
Garden) (3) -

1D (South) Grass Swale (2) Biofiltration (Rain 
Garden) (3)

Site 
Total 

Catchment 
Area (ac)

Non-DCIA 
CN % DCIA

Total Nitrogen (TN) Total Phosphorus (TP) Treatment 1 
% Reduction

Treatment 2 
% Reduction Load Remaining (lb/yr)

EMC TN
(mg/l)

Annual TN 
Load (lb/yr)

EMC TP
(mg/l)

Annual TP 
Load (lb/yr) TN TP TN TP TN TP

1A 0.27

85

55%

1.84

3.26

0.520

0.92 81.6% 97.0% - - 0.60 0.03

1B 0.17 5% 0.89 0.25 64.8% 64.8% 81.6% 97.0% 0.06 0.00

1C 0.32 100% 5.71 1.61 81.6% 97.0% - - 1.05 0.05

1D 0.07 5% 0.39 0.11 64.8% 64.8% 81.6% 97.0% 0.03 0.00

Total 10.24 2.90 1.75 0.08

Treatment Details:
Biofiltration (Rain Garden) Treatment Train: 
Detention (with underdrain) + IFGEM (Iron, Tire Crumb, Clay, and Sand) Media Mix

Detention (1 
day residence)

IFGEM 
Media

Treatment 
Train 

Efficiency
TN 8.1% 80% 81.6%
TP 40.1% 95% 97.0%

TN (1.75 lb/yr) < Allowable TN (5.63 lb/yr) 
TP (0.08 lb/yr) > Allowable TP (0.58 lb/yr)  



Case Study 2

• Project Introduction
• Pre/Post Nutrient Loading

• Nutrient Reduction Calculations



Project Introduction

1

2

3

 Classified as new 
development
Wastewater 

treatment plant 
(industrial land use)
 Increasing 

impervious cover and 
DCIA within impaired 
watershed





Pre Nutrient Loading

Site 
Total 

Catchment Area 
(ac)

Land Use Non-DCIA CN

Existing Total Nitrogen (TN) Total Phosphorus (TP)

% DCIA ROC Value DCIA 
(ac) 

Annual Runoff 
Volume
(ac-ft)

EMC TN
(mg/l)

Existing Annual TN 
Load (lb/yr)

EMC TP
(mg/l)

Existing Annual TP Load 
(lb/yr)

1 0.86 Industrial
81

20% 0.30 0.17 1.09
1.20

3.57
0.26

0.77

2 2.14 Industrial 10% 0.23 0.21 2.09 6.82 1.48

Total 0.39 3.18 10.39 2.25

From Table 4-1 of SFWMD Design Criteria (2007) – Check 
appropriate WMD for Land Use Definitions if you have questions





Post Nutrient Loading

Site 
Total 

Catchment Area 
(ac)

Land Use Non-DCIA CN

Proposed Total Nitrogen (TN) Total Phosphorus (TP)

% DCIA ROC Value DCIA 
(ac) 

Annual Runoff 
Volume
(ac-ft)

EMC TN
(mg/l)

Annual TN Load 
(lb/yr)

EMC TP
(mg/l) Annual TP Load (lb/yr)

1 0.13

Industrial 81

85% 0.75 0.11 0.41

1.20

1.34

0.26

0.29

2 0.43 30% 0.37 0.13 0.68 2.21 0.48

3 2.44 65% 0.64 1.71 6.66 21.73 4.71

Total 1.94 7.75 25.28 5.48



Performance 
Standards

 Determine reduction 
requirement

▫ Post ≤ Pre, 
▫ Project Location 

(Impaired),
• 80% TN and 80% TP

▫ And net 
improvement for 
pollutant of concern



Post Reduction Requirement

Pollutant Post Load 
(lb/yr)

Required Reduction Allowable 
Post Load 

(lb/yr)
% lb/yr

TN 25.28 80% 20.23 5.06

TP 5.48 80% 4.38 1.10

 Post – Pre TN Load (lb/yr)
▫ 25.28 – 10.39 = +14.89 lb/yr (58.9%)

 Post – Pre TP Load (lb/yr)
▫ 5.48 – 2.25 = +3.23 lb/yr (58.9%)

Post ≤ Pre Project Location 

TN 58.9% 80%

TP 58.9% 80%

1 −
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝑙𝑙𝑙𝑙

𝑦𝑦𝑦𝑦

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝑙𝑙𝑙𝑙
𝑦𝑦𝑦𝑦

𝑋𝑋 100



Post Treatment

Catchment Treatment 1 Treatment 2 Treatment 3 Treatment 4
A 

(Untreated) - - - -

B Swale with 
blocks (1)

Wet 
Detention (2)

Vegetated 
Filter Strip (3)

Wet 
Detention (4)

C Wet 
Detention (2)

Vegetated 
Filter Strip (3)

Wet 
Detention (4) -

1

2
3

4

A

B

C



Post Treatment

Site 
Total 

Catchmen
t Area (ac)

Non-DCIA 
CN % DCIA

Total Nitrogen (TN) Total Phosphorus (TP) Treatment 1 
% Reduction

Treatment 2 
% Reduction

Treatment 3 
% Reduction

Treatment 4 
% Reduction Load Remaining (lb/yr)

EMC TN
(mg/l)

Annual TN 
Load (lb/yr)

EMC TP
(mg/l)

Annual TP 
Load (lb/yr) TN TP TN TP TN TP TN TP TN TP

A 0.13

81

85%

1.20

1.34

0.26

0.29 - - - - - - - - 1.34 0.29

B 0.43 30% 2.21 0.48 72.1% 72.1% <1% 26.6% 77% 61% 17.8% 47.4% 0.11 0.02

C 2.44 70% 21.73 4.71 <1% 26.6% 77% 61% 17.8% 47.4% - - 4.06 0.71

Total 25.28 5.48 5.52 1.02

Treatment Details:
Swale with blocks – 1” treatment (dry retention)
Wet Detention (2) – 1/10 day detention time
Vegetated Buffer (3) = width: 140’, length: 110’, width of feeder area: 12’
Wet Detention (4) – 3 day detention time

TN (5.52 lb/yr) > Allowable TN (5.06 lb/yr) 
TP (1.02 lb/yr) < Allowable TP (1.10 lb/yr)  

Catchment Treatment 1 Treatment 2 Treatment 3 Treatment 4
Treatment Train Efficiency

TN TP

A (Untreated) - - - - 0% 0%

B Swale with 
blocks (1)

Wet Detention 
(2)

Vegetated 
Buffer (3)

Wet Detention 
(4) 94.8% 95.8%

C Wet Detention 
(2)

Vegetated 
Buffer (3)

Wet Detention 
(4) - 81.3% 84.9%



Post Treatment

Site 
Total 

Catchmen
t Area (ac)

Non-DCIA 
CN % DCIA

Total Nitrogen (TN) Total Phosphorus (TP) Treatment 1 
% Reduction

Treatment 2 
% Reduction

Treatment 3 
% Reduction

Treatment 4 
% Reduction Load Remaining (lb/yr)

EMC TN
(mg/l)

Annual TN 
Load (lb/yr)

EMC TP
(mg/l)

Annual TP 
Load (lb/yr) TN TP TN TP TN TP TN TP TN TP

A 0.13

81

85%

1.20

1.34

0.26

0.29 - - - - - - - - 1.34 0.29

B 0.43 30% 2.21 0.48 72.1% 72.1% <1% 26.6% 77% 61% 34.9% 58.3% 0.09 0.02

C 2.44 70% 21.73 4.71 <1% 26.6% 77% 61% 34.9% 58.3% - - 3.22 0.56

Total 25.28 5.48 4.65 0.87

Treatment Details:
Swale with blocks – 1” treatment (dry retention)
Wet Detention (2) – 1/10 day detention time
Vegetated Buffer (3) = width: 140’, length: 110’, width of feeder area: 12’
Wet Detention (4) – 3 day detention time with managed aquatic 
plants system (12% TN and TP reduction) and littoral zone (10% 
TN and TP reduction)

TN (4.65lb/yr) < Allowable TN (5.06 lb/yr) 
TP (0.87 lb/yr) < Allowable TP (1.10 lb/yr)  

Catchment Treatment 1 Treatment 2 Treatment 3 Treatment 4
Treatment Train Efficiency

TN TP

A (Untreated) - - - - 0% 0%

B Swale with 
blocks (1)

Wet Detention 
(2)

Vegetated 
Buffer (3)

Wet Detention 
(4) 95.9% 96.7%

C Wet Detention 
(2)

Vegetated 
Buffer (3)

Wet Detention 
(4) - 85.2% 88.1%



Key Takeaways



Key Design Takeaways

Small-scale, treatment train systems are valuable

• Providing limited treatment is better than no treatment

Disconnect impervious area whenever possible

Constrained sites – get innovative with filter media

Wet ponds – littoral zones and floating wetlands/managed 
aquatic plant systems can push treatment % over the top

Prioritize shallow, infiltration systems treating at the 
source when feasible

Treatment trains are our friend

A.H. Vol. 1 Appendix O Dry Retention System Performance Tables 
(using 50% DCIA and a Non-DCIA CN of 50)
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Key Project Management Takeaways

Time Design Cost
Treatment calculations 
may be more time 
consuming and should 
be budgeted.

Calculations provide 
options/flexibility but 
may become more 
iterative.

Consider installation, 
operation, and 
maintenance cost in the 
design. Communicate 
these with the client 
during design 
development.



Questions?

Carly Quinn, PE

cnquinn@woodardcurran.com 

Thank You!
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